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TECHNICAL REPGRT NO_ S

THE PREPARATION OF MANUAL DICTIGNARIES OF ASSOCIATION

In the previcus repori, we oxplainei the logicsl sig-
nificzance of the symbol "*" to be read "is essocifated with"
gnd the s>~501 "," to be read as "and" betwessn classes, In
this paper, we will describe the method of preparing manual

diztionaries of association for any svystem s5f informatien.

r _ e P B - am - o an
Lel us consider a system of 1aiorm

t2on, S' CHiipY

N items of informstion (documents, reports, boocks, etc.

~’

(2.0

3
]

dexed by the terms ty, ta, ..., t.. The sets of terms used 5
anralyze or index the items of {nformatfion will be designaied

by Iye Ioe ess, Iye the subscript of any I indicating the num-
ber of the document fndexed by thai set of terms, The set of

terms associated with any given teru t, we will call P,

ty € P‘:

i

ty % t.. Thus Py, Pn, etc. will consiitute the
"pages™ of our dictfonary, We shall write ty * P, if ty is
associated with each term of P,,

The three elements which determine the size cf any
system are:
The number of ttems, N
Tha number of terms, n
The sverage number of terms used to analywe

each item, _E(.number of terms in Iy)
N

"e" me.ns "helouys tu™
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As in Technical Report fig, 3, we shall essume that S contains

50,G0C ftems anslvzed by 1y, Ip, ..., ISO.O&O’ and that each
% is a unique set of 10 terms chcsen from ty, ta, «.., t5,000.

There are msny ways to crganize an S so that the actual
associations of the systens csn he exhibfted, But it wil] be
recalled that the number ¢f actuasl asscclietions in 5 systrr of
50,000 items each snalyzed by 10 verms wiil range from 25,000,000
tc 50.000.000, This means that although we could arrange all
the sssociations {n a liccar alphabetical card fiie, the fiie
would contein upwards of 25,000,000 cards and would be tos
hig to be useful. We could =lsn set up a file in which cach
1 was recoxrded jusi onece, Such a fiie would contain only
50,000 cards, But we would n¢t know how to arrangz it, since
eech I has 1023 poteniial filing positions, As a randem
IBM file, the search for any t_ would irvolve the sorting of
50,000 ftems., Such & search would yleld a gioup of I's con-
taining t..

Let us assume that suck a2 search yiclded 200 1's, The
tumber of terms in such & group would be 200C hut many of these
might be duplicates. We would thus have to examine the 260 cords
to 1ist the diiferent t's and eliminate duplicates, If iiow we
asked Tor all ty's for which t; * %, ¥ tg, we could resori our
200 1's to determine which ones contsin both ty end tg. This

whoie process is alse too iaborious to be a practical methcd,
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The method we have chosen for the initial preparation

of dictionaries which axhibit the associztion of any groip is

as followe:

Suppose any ierm iy appeers in sets Iy, 19, +e0oy 12000
ws then construct P, which includes all disiinct terms con-
tained i any set which contains ty, that is, all the terms
of Iy, 13, ...y I2pg: Uedng materials we had indexed for
snother project, we seiecied inree terms from ihe vocabulary
set, namely, Waves (1,); Boundary (ty): and Laminsilon, Lami-
ner (tel.

For cach of these terms we constructed a “page” Dby

iisting in sequence all other terns associated with them,

-

t. appeared on 52 items and in asscciation with 247 other
terms, This indicates that mzny terms were duplicated &n
analyzing the 52 items, Otherwise the Py associated with ¢,
would have containod 468 terms, tp appeared on 43 {tems,
associated with 204 different terms; and i, sppeared on 40
items associated with 160 terms., The ihree "pages” are pre-
sented as Exhibits 1, 2, and 3.

If w¢ znumerste the members of P,, we have
ty * (t;, 19, t3. ...J. 3ince A * A, ty € Py, Further, if
t, * ty, then boih Py and Py, will contain iy snd tp. Thus,
if “waves"™ is associated with "laminar" in S, we would dis-
cover on the page for "waves™ and oz the page for "laminar"

the termes “waves" and "laminar®.
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Suppose we write out (Fxhibit 4} all the terms common to

Py and Py, The terms common to P, and Py, constitute ihe
legical product of the two sets and we can always wriie

{ty, tp) * (P, X Ppl, but not (ty * tp) * (P, X Pp). That is,
tac terms which are common to the two lists are associated
with “waves™ and with "laminar", but not necessarily with
heth at once (in the same documant),

Suppose now wc write out the words which are common
te our three pages (Exhibit 5j, that is (tg, th, 1l
1?Pa X Py X Pc)/. Our result will he

(Lo, thy te) * (ty, the Loy ooo)
since each is associated with the other iwe, MHere sgain, it
is important to note that we still have not advanced beyond
a chain of pairs of assornicztions: t, * ottty Tt tp *ote,
etc, The fact that t,, ty and i belong to Py X Py X P does not
imply that tg * ty * ic,

The same information is given by a simple punched cerd
system, We can design a card {or each term or "page™ with
5000 dedicatcd positions for ty, t3, «ee, t5, 000¢ numbeved
from 1 to 5000, The seventk hole, for example, is punched on
every card representing a P to which tg belongs, including, of
conrse, P, Thus gny P can be represcated Ly a ¢ard on which
all the members of P are pusched in fixed pre-assigned posti-

tions.



The zet of associations
(the the te) * (g, 4y te, el

will be given immediately by the punched holes commor to ail

three cards Pp. Py, and P, since each common hale represenis

a memper of Py X Py X Pe. But supposes we wishied to use this
seme simple meinod of superimpssiticn tc find (4 * ty * ¢,

We wouid then have to construct Py, Po. ete, by listing on

wily Tp all e Z-icim combinaiises rsiher ihan ihe slagle

terms associaied with ty, On &2y single “peges” the number

of actual 2-termed combinations (t) * iy}, {is * ta), {ty * tal,
etc, might not be appreciably larger than the number of

single terms, but in order to use superimpesition of punched

cards to find any zssociated pair associated with o third

term, (tg ® ty) * t., we would require s dedicated pesition

AAAAAA L R ) - - e & NN o mcan L. .2 Lomee Aam ol ol AL~

I Tavn wdl l.' vl LV ‘3: WA LTLINID UL AVl Sauvhi va LT

[ 4 4 2 -
:ﬂﬁ!l%%lfffi possii-le or potential pairs. A card with thet

many dedfcated positions iz a practical absurdity.

We ceriainly will find ii necessary to go heyond such
chains and to discover whether in any specific cas2 the
associations ty * iy, ty * te, th ® tc are in S because ty, ty,

are contaired in s single set Ij, that is, {14 * tp * t.) or



wnether the associations represent three separat? szts

gred for other purposes can
5180 be used 2o answer such questicns auickly and automati-
cally, and the next report will deseribe in2 tndexing machine
with pariicular reference to fis use in prcblems involving

the acscclution of ldess,
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